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UNITED STATES

PaTENT OFFICE.

THOMAS M. FELL, OF NEW YORK, N. Y.

IMPROVEMENT IN MINE-PUMPS.

Specification forming part of Letters Patent No. 47,282, dated April 18, 1865; antedate
) April 7, 1865. . :

To all whom it may coneern:

Be it known that I, THoMAs MARA FELL,
mining engineer, of 26 Broadway, in the city,
county, and State of New York, have invented
improvements in the plan of raising water,
which is more especially adapted for draining
mines, and which I call ¢ Fell’s Direct Action
Mine Steam-Pump ;7 and I do hereby declare
that the following is & full and ecomplete de-
seription thereof, reference being had to the

accompanying drawings and to the letters of }

1eference marked thereon,

My invention consists in so combining spe-
¢ific devices with steam and pneumatic power
that the effective force of steam direct for the
purpose of working pumps will thereby effect
a considerable saving in boiler capacity.

In order to explain the difference between
my plan of direct action and the present ar-

_rangement for draining mines, I state thata

Cornish pumping-engine with appurtenances
consists of a set of pumps placcd down the
shaft of a mine at intervals of about one hun-
dred and twenty to one hundred and fifty
feet, the whole communicating with an im-
mense beam orrod, driven by a large balanee-
gear, &ec., propelled by corresponding power-
ful steam engines and boilers, the large first
cost of which constitute the principal expense
in starting a new mine.

The combination and arrangement for using
the direct action of steam consists as follows:

Tigs. 1 and 2 represent vertical longitudinal
sections or front and side views; Fig. 3, plan
or cross-section; Fig.4, a gencral view show-
ing the counter-weight and frame ; Fig. 5, ver-
tical section of pumyp ; and Fig. 6, plan of pipe
and lifting-rods.

A is a steam-cylinder with air-holes at the
mark 2, fed by steam from a boiler, at about
fifty pounds per square inch, by the suoply-
valve B, consisting of a circular valve of brass
with a stuffing-box, C, the exhaust or waste-
valve of similar construction ; D, the piston ;
I, piston-rod ; ¥ F, valve-rods sliding in the
tightening-guides G, bolted to the cylinder;

H H, cross heads or bars, carrying the rods |

T I and valves B C; I, another cross head;
K, a condensing apparatus consisting of the
condenser K, a valve, L, rod M, valverod N,
exit water-valve O, steam-pipes P, perforated
disks Q, and valve R. S is the main water-

| pipe from the mine; T, wrought-iron chain-

rod extending down the mine and attached to
the piston-rod of the main pump. U isthe bal-
ance-chaing V, a counter-weight ;- W, groove-.
pulleys; X, timber frames, to which the whole
apparatus is fastened; Y, tappet fastened to
the piston rod Ej; Z, the main lifting-pump,
placed at any required depth and fitted with
the ordinary piston and plungers, with valve
and suction-pipe.

The mode of operation is as follows: The
strength of material and area of pump and
cylinder being proportioned or determined by
the height of lift, steam of sufficicnt press-
ure—say dbout fifty or'sixty pounds per square
ineh—is let into the eylinder A by the valve
B on the under side of the piston D,which, be-
ing in connection with the piston-rod E and
wrought-iron chainrod T, attached to the
pump below, necessarily raises the column of
water to the condenser through the valve R. .
When the full stroke is made, the tappet Y’
closes the valve B, opens the exit-valve C and
water-valve L, which allows the steam to pass
into the condenser, which circulates through
the pipes P and helps to raise the valve L At
the same time the mine water in the upper
chamber rushes down through the perforated
disks Q in a fine shower, thereby creating a
vacuum by condensation. Six inches of mec-
tion is ouly given to open thesevalves. There-
fore when the piston D is on the downstroke
within this distance, it shuts thevalve L by

‘the arrangement of the cross sliding bars F,

H, and T. Italso closes the valve O, butatthe
same time opens the valve O, which allows the
water to escape. This up-and-down motion
may be indefinitely communicated by the main
chain-rods to the pump below—say at five
times per minute. ‘

The weight-chain and pulley U, P; and W
perform a very important office, which is as fol-
lows: When the vacuum is created in the con-
densing - apparatus, which is always on the
downstroke and by means of the exhaust-
valve (, which remains open for about the
space of six seconds, an atmospheric press-
ure due to an almost perfect vacuum acts on
the piston D through the holes 2, which, to-
gether with the weight of the rods below, is
very considerable for the downstroke.. Now,
ag these rods would descend by their own
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weight, it necessarily follows that the weight
P can be made nearly equal to the weight of
rods and effect produced by vacuum, which,
added, equals nearly five thoasand pounds,
The full effect of this force is obtained on the
upstroke, so as to raise water without any
extra expenditure of steam-power. Now, as
the full force of steam on the piston for a mine
of—say three hundred feet—would be about
one thousand four hundred -pounds by .this
combination of condenser and counter-weight,
thegain innearly one-halfof the force required.
The supply and exhaust ports for passage of
steam to the cylinder need not be large, as
the motion is very slow.

The above apparatus is designed to drain a
mine of three hundred to five hundred feet
deep. The main water-pipe is seven inches
in diameter, made of wrought-iron, three-
eighths thick, and both this and the entire
condenser with its connections are lned with
earthenware, glass, or other substance capa-
ble of resisting the corrosive action of water.

When very deep mines require drainin g and
ifit is expedient, on account of stren gth of ma-
terial being limited, I employ a second or more
pumps, which are easily attached and worked
by the one chain-rod of ny cylinder. In this
case, the weight V would be proportionally
increased. :

It is evident that there is but little friction

to overcome, that the limit as to depth of rais-
ing water is only due to the consideration of
strength of material. Cast-iron discharge-
pipes of large diameter are generally used for
Cornish pumps which give from ten to fifteen
strokes per minute. _

My wrought-iron pipe of small diameter is
bolted or fastened together with flanges and
supported by the timbers of the shaff. It is
deemed obvious that the above plan of pump
possesses several economical features,

The great saving in the use of steam and in
construction, compared with the present im-
mense contrivance termed a ¢ Cornish pump-

ing-engine,” is believed to be in favor of my

plan.

My apparatus has very little frietion, and
will cost but little to keep it in good order.

What 1 claim, and desire to secure by Let-
ters Patent, is—

The combination of the several devices—
viz., the eylinder A, connected with the main
pump by the rods T, exit-pipe S, weight Vv,

chain ‘W, condensing apparatus K, Q,and L,

and the valves B, O, R, L, and O, substantially
and for the purpose as herein set forth.

THO. M: FELL.

Witnesses :
W. C. DrIPPS,
C. T. CATLIN.



